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Cambridge, Massachusetts 02139

Dear Mr. Greenbaum:

This letter is to bring to your attention our concerns about the Health Effects Institute’s
(HET) diesel epidemiology panel’s draft report presented March 7-9, 1999 at Stone Mountain,

Georgia, during the Diesel Workshop: Building a Research Strategy to Improve Risk Assessment.

Our concerns, both technical and procedural, are as follows:

* Choice of overly restrictive criteria for selection of epidemiology studies to be
used for quantitative risk assessments for diesel exhaust;

L Public health protection and Office of Environmental Health Hazard Assessment’s
(OEHHA) health assessment for diesel exhaust particulate inadequately
considered;

. Peer review comments on the draft report inadequately addressed; and

* Important implications of the HEI, diesel epidemiology panel’s findings.

Criteria for Selection of Epidemiology Studies

We believe that the panel’s report and findings presented at the conference were based on
overly restrictive criteria for using epidemiological studies for purposes of quantitative risk
assessments. The criteria are set at near perfection and are so restrictive as to preclude virtually
any existing epidemiological study (not just those examining effects of diesel exhaust) from being
used for quantitative risk assessment. If the standard is set too high for use of epidemiological
studies in risk assessment, agencies charged with protecting public health will have to rely
exclusively on animal studies resulting in greater uncertainty. We recognize that even with
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inherent uncertainties in epidemiology studies, quantitative risk assessments can be developed
from such studies.

Public Health Protection and OEHHA Risk Assessment

Considering how widespread exposure to diesel exhaust is, scientific groups and
government agencies have the responsibility to try to assess the dimensions of risks to public
health and, if appropriate, reduce exposures. Although speakers at the workshop, including
yourself, agreed that the experimental and epidemiological data support the designation of diesel
exhaust as a lung carcinogen, the study criteria, in being overly restrictive, did not account for the
importance of public health protection. Without this consideration the effort becomes an
academic exercise, removed from the practical implications and health implications of the panel’s
findings. This can undermine the ability of regulatory agencies to undertake efforts to protect
public health by reducing risk.

The Part B: Health Assessment for Diesel Exhaust Particulate prepared by OEHHA and
which used epidemiology studies for the quantitative risk assessment was approved unanimously
by the California Air Resources Board after a nine year, iterative, open process. It involved many
comments and written responses, several workshops (including the scientific workshop
coordinated in part by HEI staff), an extended review by our independent Scientific Review Panel,
and several special legislative hearings. I believe that the HEI panel in preparing their findings did
not seriously consider this body of work and the substantial amount of public and scientific input.

Peer Review

Preparation of peer review comments on the draft report consumed a considerable amount
of staff time and, considering the potential consequences of the findings, I believe HEI was remiss
in not allowing more time for substantive rebuttal of the panel’s findings at the meeting. I am
enclosing a copy of the technical comments sent to HEI by our staff. These comments present
specific rebuttals to several of the panel’s findings, which we urge HEI and the panel to consider
in drafting the final report.

Implications of Findings

Together with a previous HEI report finding against using animal studies for quantitative
risk assessment, the findings of this panel appear to imply a conclusion that a risk assessment for
diesel exhaust exposure cannot be conducted. Many individuals seem to interpret this conclusion
to mean that there is no risk from diesel exhaust exposure. It is imperative that the HEI panel
clarifies its position regarding human risk and the protection of public health from diesel exhaust
exposure.
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Many of the HEI conference attendees, including ourselves and a wider audience around
the world, have an enormous stake in the panel’s conclusions. Some organizations will
misconstrue the preliminary findings of the HEI panel. One example is provided in the enclosed
article from the newsletter of the California Trucking Association: “The elite panel discredited the
work done by California as scientifically inadequate and unanimously determined that the cancer
slope found by the California’s Science Review Panel was erroneous.” This is untrue. However,
it does point out the importance of HEI and the epidemiology panel ensuring that all scientific
elements of the diesel exhaust debate are methodically and seriously considered.

In closing, I want to urge you and the panel to reconsider the overly stringent criteria for
diesel exhaust epidemiology studies, consider public health implications in adopting such criteria,

and consider the comments of all peer reviewers.

If you would like to discuss these issues, please call me-at (916) 322-6325.

Sincerely, S
WU Je»@

Joan E. Denton, Ph.D. /f“’\
Director

Enclosures

cc: Alan C. Lloyd, Ph.D., Chairman (w/enclosures)
Air Resources Board
P.O. Box 2815
Sacramento, California 95812
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COMMENTS ON THE PRESENTATION OF
THE HEI DIESEL EPIDEMIOLOGY EXPERT PANEL.

These comments supplement my February 18 review of the panel’s draft report. They
focus on aspects of the panel’s presentation on March 8 and include some of my remarks
from the floor of the workshop during SESSION IV: What do published studies tell us

about exposure-response?

Panel Presentation

John Bailar presented the panel’s conclusion that the Garshick et al. (1987, 1988) railroad
worker data are unsuitable for quantitative risk assessment (QRA). The principal
rationales underlying the panel’s decision were: (1) inadequate data, including the
retrospective exposure assessment, and (2) calculation of 2 non-monotonic exposure-
response relationship, possibly due to uncontrolled confounding (e.g. smoking), exposure
musclassification, the healthy-worker-survivor effect or incomplete case ascertainment.

1) Marie Swanson presented a framework for evaluating epidemiological studies for
QRA. She provided stringent criteria for studies to be suitable for risk assessment.
These criteria included provisions for measures of smoking using a case-control study
nested within the cohort under study. The criteria also included a meticulous,
thorough exposure assessment.

2) David Hoel presented results of an exploratory analysis of the railroad cohort data.
He found overall that train riders had significantly elevated risks and that for clerks
alone, train riders alone and shop workers alone, the risk of lung cancer decreased
with duration of exposure. Analysis included controls for attained age and calendar
year. When a dichotomous variable (GRP) classifying workers as exposed or
unexposed according to job was included the analysis for the ramp exposure pattern
with background correction, the slope of risk with exposure went from significantly
positive to insignificantly negative.

Response

My response to Dr. Bailar’s presentation of the finding of unsuitability of the railroad
worker cohort for quantitative risk assessment is to point out how neither the presentation
given by Dr. Swanson nor the presentation given by Dr. Hoel supports that finding in the
actual world of risk assessment.

1) The panel’s criteria for epidemiology studies seem to set near perfection for a goal, but
there are no nearly pertect epidemiology studies. So criteria are needed for the degree
to which that goal needs to be met in order for a risk assessment to be useful.

+ Different purposes for QRAs. There are different purposes for QRAs, and the
degree of implementation of the goal needs to depend on the purpose of the QRA
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as well as the quality of the available evidence. Hertz-Picciotto (1995) designated
3 categories of studies to meet QRA needs. Her first and most stringent category is
for those studies that are suitable for extrapolation. Within that category, [
propose subcategories based on the goal or context of the risk assessment needs.
The subcategories would be closely related to the level of uncertainty of the
supporting studies as well as the public health impact of exposure: (1) immediate
danger to health, (2) moving toward a goal of health protection, and (3) early
warning about the potential magnitude of a health risk. It appears that the diesel
exhaust QRA most closely matches the second category.

¢ Need for following uniform guidelines. Regulatory risk assessments follow
guidelines that atford a degree of uniformity among assessments of various
substances. If the stringency placed on suitability of health studies for diesel
exhaust is too much greater than that for other substances. then the regulation of
diesel exhaust as an air pollutant becomes skewed in comparison to other air
pollutants. The discussion and debate that occurs in tormulating regulatory
guidelines is an appropriate forum for discussing the stringency issue.

¢ Need for action. In the regulatory sphere, action cannot always wait until the
nearly pertfect study appears. The practice of risk assessment recognizes the
principle of health protection in the light of uncertainty. The question is, “How
much uncertainty?” The answer can make use of criteria such as those of Hertz-
Picciotto.

¢ Bracketing exposure. The panel’s criteria for exposure assessment are far beyond
what is typically found in occupational epidemiology. The QRA by Cal/EPA
reasonably bracketed the possible exposure of workers to diesel exhaust particles.
Based on national average estimates of Woskie et al. for the early 1980s, the
report provided calculations of risk based on two different patterns of exposure
concentration for the previous 25 years, the ramp and the roof. Concentrations
could not reasonably have been less than those of the ramp nor much greater than
those of the roof. Thus, the argument against using these data because of lack of
concurrent exposure information is moot.

2) InDr. Hoel’s presentation, the exploratory analysis sets forth a common basis for the
analyses of Garshick, Crump and Dawson. The analysis used empirical models with
exposure characterized either as duration or as a ramp pattern of concentration. That
analysis explored use of the dichotomous exposed-unexposed variable (GRP) but did
not explore the use of the GRP variable for the most realistic exposure pattern, the
roof, and for the most appropriate models, multistage.

¢ The panel’s use of the GRP variable. The use of the GRP variable by the panel was
an appropriate exploration to report because it significantly improved the fit of the
model to the data. Also, GRP allows to some degree an exploration of the
exposure-response relationship without including the unexposed group, in case the
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clerks and train riders are not homogeneous. However, if the worker population is
homogeneous, then the inclusion of the GRP variable has some effect of double-
counting the exposure variation. Thus the use of the GRP variable must be
considered dubious, especially from the point of view ot health protection.
Because the use of the GRP variable apparently had a dramatic impact on the slope
result for the model and exposure pattern considered by the panel, it is imperative
that the panel evaluate the importance, relevance and implication of using the GRP
variable in the analysis.

¢ Use of the GRP variable for roof exposures. The exploratory analysis using the
dichotomous GRP variable was too narrow to draw sweeping conclusions without
including other exposure patterns and models. Preliminary calculations we
conducted using this variable show that its addition to the analysis of the roof
pattern of concentration in an empirical model or in multistage models used in the
Cal/EPA report resulted in no signiticant improvement of model fit. Therefore, the
GRP variable should not be included in analyses using the roof pattern, which is
the most realistic pattern. Without the GRP variable, these analyses all find very
significant positive slopes. These results, both with and without GRP, are
documented in the table below. The basic analyses without the added variable are
found in the Cal/EPA risk assessment. For the convenience ot the panel [ sent by
overnight mail our manuscript detailing the muitistage portion of the analysis
without the added variable. It would seem incumbent on the panel to explore the
tull range of plausible exposure patterns and models before coming to a conclusion
about the suitabulity of the data for QRA.

¢ Implications of the panel’s approach, One must also look at the implications that
the more general resuits of Dr. Hoel’s calculations may have for public health. Dr.
Hoel contirmed an elevation in risk for the train riders, who were exposed to diesel
exhaust. This result is consistent with the great body of literature suggesting that
diesel exhaust exposure increases the risk of lung cancer in humans. The level of
evidence for diesel exhaust exceeds that of many other substances identified as
carcinogens and ot concern to public health officials. In California, we were
mandated to estimate the risk from diesel exhaust exposure in order to protect
public health. The HEI panel needs to consider the actual context of diesel
exhaust exposure. The present choices for evaluating risk from diesel exhaust are:
(1) use of the animal data, (2) use of the human data, (3) not to conduct a risk
assessment.

(O8]
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+ Probability calculation. The panel might consider thinking about choices in
quantitative risk assessment in terms of quantitative probability calculations. The
values for the probabilities may be difficult to document and use in an ultimate
presentation, but the arithmetic is simple and the thought process is instructive.
Considering only two outcomes for simplicity, the basic formula is

E (risk) = € (risk | A) P(A) + € (risk | B) P(B), where
P(A) + P(B) =1, and

E (risk) is the expected value of risk of lung cancer due to diesel exhaust,
E (risk | X) is the expected value of risk, given the slope calculation X,
P(X) s the probability that the slope calculation X is correct.

In actuality many other outcomes, for example those from a range of exposure
scenarios, would be included in such a formulation. But for present purposes,
consider applying this formula to the results of the calculations described in the
table below and in the accompanying remarks. In that context let A be the
outcome tor use of the GRP category, and let B be the outcome without it.

For the general empirical medel using the ramp pattern of exposure, let E (risk | A)
=0 and E (risk | B) =2.7 x 10™, trom the table below (essentially equivalent to 3.2
x 107 of the panel’s calculation, as described in the Methods Section of the
Remarks tor the Table). The probability P(B) that the calculation without the GRP
variable is correct choice may be small, but it is not prudent simply to put value of
P(B) at zero. If'it is not put at zero, then the formula shows that the expectation
of the risk is not zero. Reporting otherwise in a QRA would not present a fully
scientitic conclusion.

For the general empirical model using the roof pattern of exposure, let

E (risk | A) =0 and € (risk | B) = 1.1 x 10™ trom the table below. P(A) should
now be put at a small though non-zero value. Accordingly P(B) would be near
one. Then the risk is essentially as given in the Cal/EPA report. A similar result
applies for the multistage model with root exposure pattern.

Conclusion

In response to the title of this session, the most appropriate analyses and selections of the
very impertect data from the Garshick et al. (1988) cohort study can tell us a lot about the
exposure-response. They can give us a reasonable indication of the magnitude of likely
linear increases of risk with exposure.
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Remarks on the attached table

Methods
The analysis uses multiplicative models without interactions. Except for the dlchotomous

variable GRP indicating whether a worker was a train rider (exposed) or a clerk-signalman
(unexposed), the analysis and variables are as in Cal/EPA (1998) Appendix [IL, Part B,
Appendix D. The other covariates are

Byr = birth year, equivalent to age in 1959,

Cyr = calendar year.

Age Is taken into account in two different ways according to type of model. (1) In the
general empirical model, lung cancer rates are referred multiplicatively to standard US
values. (2) In the muitistage model, a power of age is used, according to the Armitage-
Doll approximation. Note that even the general model with a ramp exposure pattern is
not exactly comparable to that used by Dr. Hoel’s analysis, which used attained age as a.
covariate rather than reterring rates to US standard values.

For calibration purposes, note that the risk slope tor the multiplicative covariate
combination, Byr and Cyr, without the GRP covariate, is consistent with slopes presented
by Dr. Hoel for the highly adjusted cases without the GRP covariate. Thus, converting
the values in the table here, obtained for an exposure concentration of 30 u:,/m3 to the
equwalent value obtained in his analysis using a concentration ot 43 ua/m gives 2.7 x 10

“x50/43=3.1x 10" whichis very close to the values of 3.2 x 10™to 3.3 x 10™ for the
nearest corresponding cases of his table.

Results

Using the ramp pattern in the general empirical model, the nested likelihood criteria retain
the GRP variable as signiticantly contributing, along with both the other covariates, to the
fit of the model to the data. This choice of covariates produces a non-significant slope of
risk with exposure (boxed entry in the first row of the first column of values in the table

below).

Using the root pattern in the general model and in the two forms of the multistage model,
these criteria show that the GRP variable does not contribute significantly of the fit of the
models to the data. The other two covariates do contribute significantly. The slopes that
result from using these covariates are significantly positive (boxed entries in the second
through the tourth row ot the tourth column of values in the table below).

Although the slopes tor all the possible combinations of these covariates are shown in the
table below, the boxed entries are the ones signiticantly preterred using goodness of fit
criteria.
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California Diesel Toxicity
Challenged By Nationally
Recogmzed Scientists

Razlroad study found Inagequate for ElskAssessment

l he Hesith

Effects Institute
(HED is 3 congres-

sicnafly mandatad
research organiza-
tion that evaluates
the science on air polluticn for Cangres& !t
is funded joiry by federal EPA and the
international engine manufacurers. HE held
3 Diesel Heaith conferencs in Gacrgia March
7-3, 19S9. This first dme diesal heaith con-
ferenca inclucec 3 panel review cf e un-
cerying stucy that led Califernia o list

. pardculate emissicns from dissel exngust a |

toxic 3ir contEminant

The HE! expert pane! that evelusteC t1e
railroad workess study presented teir ore-
liminsry fingings on the use cf Mis study.

. The pane! consisted Cof university research-

ars who hag nct sreviousty werkeg with the
cies=l literature so that the “rue ogli

were nct avaluating the sdenca. fhe =fit2”
panel discredited the werk dene By Cafifer-
nia a8 soenuScally inacequate and unani-
meusly cerermined that the ancer siope
founa by Caiffornia‘s Scienca Review Fane!
was errcnegus.ffne independent <&t panel
gid give California 3 chance t resgend in
the meanng. Stan Cawsen, saff sEisucan
for the OfFFica of Environmental Heaith Haz-
srd Assassment (CErHA), dissgreed with
the panel But Kad no meaningful scientfic
argurments to adc to the cane! dedsion.

The panel went further than chailenging
e scdence tehing Califormia’s unitrisk num-
ber (esumarac deaths per million due '
¢diese! exgesure), the number that gave
proposicon 83 SuUItS their juic2 from the
seqinning ssainst trucking flees. The canet
challenged st e ralircad workers conort
sTugy did not adeguatsly grovide conurels
for smeking and found the study inad-

The panel
determined that .=
estimating exposu e;
data collected - . "“t“sa.
decades aftsr th"e;"ﬁ
exposure occurred
was not dependab
whert developmg a:a
~ relationship-- _-__-:‘-:e:
- between diese! "=z
exposure and lungg?
cancetf. '

A
Rt
-

ecuate For even hazsrs icenuficzron. The
suthor, Or. Garsnick, siso aacressed the
panetand ScoKe to ther Coneems regarding
contrat for smcking. The sanet found that
sToking has sUch 3n Sncrmicus effect en
lung GIncar That cetsil information shiould
nave teen acquired in Ine nrSal study. Not
it @ later stuay.

The cntcal faiiing =7 Ine rarses sTUCY
was The lack cf concLrrent exocsure G3iE.
The ganei cer2rmines tNat $5UMmatng ex-
cosure ¢3ts Collecos< cescedes arter the

et

By Srephanie Willlams
CTA Director of Environmientai Services

expasurs ¢ccurred was not Cegendatie
when csvelcping 3 relgticnship Detween
diesel exposure and lung ancer. It 3p-
pesrec me Neaith 3¢vecstas were 3egsrt-
ing that diesa! may nct cause @ancar and
were shifting towards non-cancerencpoints
(agsenma. lung irrm=Eticn) and other stugies
that would srove their goint

The sgancaonment cf e railroad werk-
ers study has leag federgl £°A and gther
govemment agencies to embraca 3 mare
recertly released Tegmsters Unicn study on
ruck crivers authareg by Xyle Steenignd

_ and Qernis Zaebsc Steeniand’s finding are

worsa than those found in therailroad work-
ers study. The RE! pane! gisc addressed tThe
TeamsTers stuay. pointng outsmeking asa
confeuncing vartable and groplems Juant-
fying excosure.

The mestimporant sk for the Tucking
induSTY is tO quantiy the fleet during the
perice thatthe Teamstars study sgarned. [t
coulg he tnat this scudy measured Teamster
drivers that were exgosed t0 gasoline ex-
haust. The first Ciese! engines were inUo-
ducead intelate 1950's anc many cemaoanies
cid net cometetsly convert their fleets untl
the Iate saventies. Tha Tucking inCusiry nas
mecralengecrrecrezung he navensifiest
dunng the forges ang fFaes ana we intenc
o gest siarced ngntaway!

we drive for a living—safecty Is aor priority.
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